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i. Thi* report in tor the purpose oi updating in* 
formation formulated since the release oi reference aeao- 
randum and , slum 14 be read in conjaactioft with it-. 

2* 1%© coincident but probably separate problems 

i appear to be emerging. current information based upon the 

th# iamsdiate phenomena surrounding these prob leans indi- 
cates that they are likely separately induced but jointly 
contributory toward the overall aircraft functional 
characteristics noted in the mcli 2U0 to flight regime* 
Most flight teat data based upon the twelve flights made 
to date ia the Mach S.b to $U5 regime reveals U) an 
extraordinary engine rotor speed decrease and (?) an 
extraordinary aircraft roughness or vibration coupled 
vlth markedly damaged aircraft ejector trailing edge flap®. 

a. m& decrease ia engine rotor speed appears 
to be Induced by scats undefined character is t ic in- 
herent in the installation or sating of the engine 
to the airframe, full scale high Mach and altitude 
engine testing in the Pratt & Whitney altitude facility 
in Florida has been unable to duplicate this speed 
decrease encountered in flight. On the other hand* at 
leant eight different engines installed in two dif- 
ferent aircraft have demonstrated similar rotor speec 
decreases during similar flight conditions, comparison 
of engine flight test data with engine altitude facility 
uata points toward a different control schedule require- 
ment for the same rotor speed between, the two installa- 
tions* Ibie says that with the sane control schedule 
a different rotor speed will result between the two 
ittstal 1st ions, too conclusion drawn ires this indi- 
cates the altitude facility is aot representative os 
the aircrait installation* 
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mch 2 . a to t . b regia* with engine® in after- 
tb« «b| 1 b« noxnle pwiltieB (uozile area) 
szovorn® engine rotor speed. I £ rotor speed tends to 
o«e remrn, the os In fuel control **«**» this tendency 
$^|| th# WSMftJUft t€£ ft IftAilWf y 

allowing rotor ape-ed to xotain tl» constant i#v«l 
existing prior to the tendency to decrees®. * lignt 
data ladies to® that the engine noses le lifts Imow air- 
flsw saturated (mtxlmm area wide open) before it 
ttheul*. Further control, therefore, of rotor sp#*^ 
is nonexistent. When additional rotor speeo perturbs- 
ttmm $ it# itagin# feljmtf feypfe«i op&simg wtoidto 

i. acir©MH&s $iiirib&fMfr tko%% 1© aift iot f i«# 

tiozx le want® to open further to relieve this backpressure 
ami, therefore , Maintain rotor speed, but cannot do so. 

|te tor speed, therefore, oust decrease . Explanations 
of this extraordinary rotor speed decrease a* * function 
oi premature aoswsle saturation center around two areas : 


(i) Since the engine »aia fuel eootroi 
governs aawal* position and therefore rotor sp»©«* 
it mi*t bo examined certainly a» a factor in the 
euaia of events and also a® a potential cause of 
th© trouble. 


it the control, which <t mpsmm upon engine horaor 
pressure -» aircraft inlet pressure , and aircraft 
inlet temperature signal# for proper scheduling 
of fuel flow, aoaai# position, and rotor speed, 
senses any one of the above signals incorrectly or 
ii these signals are false la that they edarepre- 
seat th# real condition of the total mmrn airflow, 
improper scheduling can result. Flight and srmraa 
test experience to cate indicates that th® signals 
mr® being senses correctly by th® control but ows 
not indicate that the signals thesis# Ives are or are 
not representative 01 the total saas airi low in 
flight, flight inatruaentation is being incorporated 
to examine the validity of these signal®. 

Hiis saw# i uatruaeata t ion will provide a basis for 
examining the control itself as a potential c *®*f 
0t the trouble. la this area a basic incompatibility 
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between design rotor speed schedule, aozrle position 
schedule , ami installed atass airflow coo Id fee the 

trouble. 

(2) lb# air! rase Inlet in addition to pro- 
viding properly stable airflow to the engine, also 
dictate® the oav iroaacet titUn wbidl tie eagln# 
satin fuel control aeasory signals original#. In- 
lot recovery. defined am the total air pressure 
aval lab 1# at the ©agin* face relative to free 
©treaa rma air pressure, an established by proper 
spik# and bypass door position sill affect the 
condition and aaount of airflow available to the 
engine but will probably not affect the validity 
of the sensory signals to tbe engine wain fool 
control. 

Inlet airilov distortion characterised fey local 
low and high pressor# areas at the engine face- can 
affect the validity of the sensory signals to the 
sag in# an in fuel control. In fact, distortion re- 
uniting: in an unrepresentative low pressure at the 
aiaiis fuel control burner pressure signal probe, 
could trigger an engine reaction identical to that 
being experienced. The very aeager inlet flight 
Inetruaeatation heretofore in use indicated as 
auch ns i&% pressure distortion at the engine face 
on at least on# flight. Lockheed design data in- 
dicates also that as such ae 15% pressure distortion 
&t the engine face can exist la the hach 2.0 to 2.5 
regia# at 3«* aircraft angle of attack. Inetrussnta- 
ties consisting of 40 pressure reading® at the 
engine face t© accurately define this distortion 
lu flight is being provided. 


b. Jhcaslhatieii of the airfrase ejector after 
flight oa those aircraft powered by the- J-M engines 
reveals considerable physical flap dasage in addition 
to distinct overheating. That all of the noted air- 
craft roughness during flight in the Hack 2.0 to 2.5 
r-3 te iu© can bo attributed to ejector flap vibration is 
questionable. That the flap® are vibrating excessively 
ant: overheat lag is not questionable. Under proper opera- 
tion* secondary airflow drawn fey the ejector from the 
Airframe Inlot and through the nacelle provides the 
wwotb transit ion free convergent to divergent flow for 
the engine exhaust plus# inside the ejector ia addition 
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f CttiMoa between the ejector 

overheating 

. ™ flap# ladieates that ghi® secondary airflow is 
either aoaexisfteat or deficient. fittout this second- 
ary airflow the high lech engine «*h«u»t plunn^T 

ff?** 1 !?® ? a J*® ***** Mt«bU«lii&| e local chock with 
attendant violent turbulence resulting in flap vlfera- 

reveal#* that further closing of the inlet brnass dear® 
Sfy® distinctly reduced the sagaifJSe of 
gtt the pattern because lees 

airf to^SfC!?-^ f®®*® ?f el1 ***** *©*♦ captured 
airl£l £££?££,?? “*“** “• • Jw * tor "“‘w 

il ia€i«i s tending t© aggravate the above condition «&,<* 
be the geoseiry change attendant with ifteMg afSe?-* 
burner, this afterburner incorporates an eleven sauare 

tSt STthl gTJ ^Uf ” 1 £«“* r * *«* i«*« than 

tSE ****** ***** ******* «* 

information to date does act lead to a definite con- 

©?Si^v b J 22 tiS 1 ?» #J#e f 0r plfc ; m>aiaBOn *»** eatra- 
ororaary reduction in engine rotor speed. 

i »*t**»»eatatioa is being provided to exaatlnc 

*!!* ** “* **buildiag scdel hardware representa- 
tive of the current ejector aed engine neassle coafisura- 
tioa for eindtunnel testing, ewuagsra- 

i i L 7 <wl<l “W * 41 **** * such better but 

eiistei **“5 «*i«ts nee than 

* TO ***** ago. Action underway to improve thin 

iT^Tl ^ £ 1 r£$i: m ° a ’ *“<* **“ «*«*«* 


(PT' ^.r*p.T?e 
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b. Provide a a increase from £ to 40 premasre 
readings at the engine fact t© better examine inlet 
recovery ana inlet distortion. 

c* Provide sort accurate aad consistent flight 
i ost ruaanta t ioi*. to eaamifie inlet temperature , islet 
treasure, burner pressure, as© fuel floe as involved 
in the engine scats fuel control for the ««i initios of 
rotor speed reduction. 

u. Provide i»s traces tat ios to examine ejector 
limp operation and secondary airflow* 

e. Continue the altitude testing of two develop- 
ment «»gi*s*» is Florida, As the newly ine tnm* at ec> 
flight data becoaoa available, it will b# integrated 
with thm program is as effort to duplicate flight 

©os.#itioa»* 

i . Pur*»u« latest engine soaale/ejoctor configuration 
model tasting at the Mart ford wiadtuasel* 

k« Continue engine main fuel control bonce test- 
ing particularly in the area of rapid transients from 
very cold, to hot environmental temperatures* 


envelopment Division 

0BA-I&/K 


ip/OSA :haj (10 Apr 63 ) 

armrz 

1 - m/& 

2 - AD/OSA 

3 - DT/OSA 


4 - Pg/qSA 


3A6 - DD/OSA 

7 - TAE3/06A 

8 — 

9 - iiB/OSA — 
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